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We, Hercules Powder Company, a Cor- 
poration organized under die laws of the State 
of Delaware, one of the United States of 
A me ri ca, of 900, Market Street, City of WDm- 
mgton, State of Delaware, United States of 
Am erica, do hereby declare the invention, for 
which we pray that a patent may be granted 
tous, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 

This invention relates to novel compositions 
containing a ketene dimer and an emulsifier 
therefor and to a process for making same 

It is possible to make aqueous emulsions of 
higher alkyi ketene dimers as disclosed in U S 
£627,477, issued to W. F. Downey. In making 
these emulsions, various types of emnlsifiers 
may be used, including both the ionic and non- 
„ J °3 XC types- The present invention is particu- 
20 larly concerned with the nonionk type emnlsi- 
fiers for this purpose. In mechand&ng alkyi 
ketene dimers for industrial use it is dektaUe 
to ship the ketene dimers and the emulsifier 
as a mixture which the customer can easily 
? >nvcrt to m emulsion as needed in his plant. 
Atte mpbj jt o put this into practice have been 
UDgnceesg fal heret ofo re due to the fact that 
variable results are ofttimes achieved as res- 
pects the emulsifiability of the composirion and 
the quality qf the emulsion formed. In general, 
the longer the mixtures of nonxonk emulsifier 
and the ketene dimers are permitted to stand 
prior to use, the poorer and poorer become 

* k, until fin- 



of a mixture which can easily and quickly be 
emulsified merely by the addition of water with 
accompanying agitation. 

In general, the emulsifiers herein disclosed 
may be prepared by first reacting ethylene 
oxide with a hexitol, such as sorbitol, to form 
a polyoxyethyiene ether of the The 
polyoxyethyiene ether of the hexhol may then 
be reacted with a 12 to 20 carbon atom fatty 
acid to form an ester which is then treated to 
F^tt fa ce the hydroxy! number as required. The 
emulsifier may then be mixed with the ketene 
dimer to form the stable dirner-emnlsifier mix- 
ture hereinabove referred to. 

Having described the invention generally, 
the following examples are given to illustrate 
specific embodiments thereof; In the examples, 
parts are by weight unless *~ - 
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the emulsions produced ^ 

ally emulsifiablmy is lost entirely. 

It has now been found that there is a cer- 
tain limited class of nftmrmfr type emulsifiers 
that are unique in that they completely over- 
come the deficiency refe rred to above. Thus, 
these emnlsifiers may be mixed with ketene 
dimers to form dimer-emulsifier mixtures 
are stable over extended periods of time, 
makes it possible m manufacture and dis- 
tribute the dimer and emulsifier in die form 



Example 1. 
This example illustrates the preparation of 
an acetyiated polyoxyethyiene sorbitol oleate 
and its effectiveness m forming a stable mix- 
ture wim an alkyi ketene dimer. In the prepara- 
tion 0.625 mole of oleic add was employed for 
each hydroxy! equivalent of the polyoxyethy- 
iene ether. Fourteen hundred and ten parts 
ofofeic acid and 2382 parts of the nixed poly- 
oxyethyiene ether, prepared by reacting 182 
parts of an aqueous solution of sorbitol con- 
taining 85% sorbitol with 2200 parts of ethy- 
lene oxide, were charged mm an a git ated reac- 
tion vessel, together with a catalyst consisting 
of 6.64 pants sodium hydroxide. 

The charge was reacted in an atmosphere of 
carbon dioxide at a temperature of 245° C to 
an acid number less than 5. This required from 
3 to 4 hours. The resulting prcdnct, which had 
a saponification number of about 75 and a 
hydroxy! nmnber of about 60, was cooled to 
90 C and phosphoric add added in an 
amount equivalent to the amount of catalyst 
employed. 
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The procedure of 
— jd in reacting together 
883 parte doable pressed stearic acid, 1367 
parts of the mixed polyoxyethyiene ether, pro- 
pared by reacting 1 82 parts of an aqueous solu- 
tion of sorbitol (85% sorbitol) with 2200 parts 
ofethyiene oxide, and 3.93 parts sodium 
hydroxide (as catalyst). The resulting product 

^ ^ *?1 numbcr <rf 2.4> a saponification 
number of 84, and a hydroxy! number of 55 
The material was acetyiated utilizing the pro- 
cedure of Example 1. The acetyiated product 
had an add number of 1.6, a saponification 
niar£>er of 130, and a hydroxy! number of 2. 
Mixtures of the acetyiated material with the 
Icrffne dimers described in Example 1 in a 
ratio of about 1 : 5 were stable over relatively 
long peri ods o f tune as evidenced by theg 
ability to form good emulsions after storage in 
a 45 C oven for 13 days. By co mp ari s on, 
e nHiffirrms produced from mixtures of the 
unacetyiated material with ketone dimers 
rapidly depreciated in quality even when stored 
at room temperatures and after standing for 7 
25 days were of poor 



ethylene ether, prepared by reacting 182 parts 
of an aqueous solution of sorbitol (85% sort*. 
gPy ™ 1760 Parts of ethylene oxide, and 5.7 
parts sodium hydroxide (as catalyst) were 
reacted at 265—275° C in an atmosphere of 
carbon dioxide to an acid number less than 20. 
Tneproduct was cooled to 90° C and 2.56 cc! 
of phosphoric acid added. The respiting 

—J? ^ junker of 18, a sapoS- 

„,•>«.. „»..^ ^ ... « hydroxyl 
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Example 6. 

ai of 

- „ „ . . ester 

a mixture of fatty adds and its effective- 
ness m forming a stable mixture with an alky! 
ketene dimer. The procedure of Example 5 
was repeated employing in place of the 883 
part s double pressed stearic acid, 503 parts of 
a hyd rogenatcd tallow fatty acid containing 
about 70% stearic acid and about 30% pal- 
mitic acid, 345 parts of a commercial grade 
palmitic acid containing 90% palmitic acid. 
6% stearic add, and 4% oleic add and sold 
under the trade name "Neo Fat 16 w by 
Armour & Company, and 35 parts of a high 
grade distilled oleic acid sold under the trade 
name « finery 233LL » The dimer-emulaifier 
matures were stable over an gy*»ndfd period 
of time as evidenced by their ability to form 
good emnlatoo after storage in a 45° C oven 
for 13 days. By c ompar ison, gmn1<an^ g pro- 
duced from mixtures of the unacc " 
materia l with fortrae dimers rapidly deps 
in quality even when stored at room te 
tores so that at the end of 7 days they were 
of poor quality. 

Example 7. 
This example illustrates the preparation of 
an acetyiated polyoxyethyiene sorbitol eater 
from refined tall oil fatty adds and its effec- 
tiveness in forming a stable mixture with an 
alkyi ketene dimer. In the preparation, 0.5 acid 
equivalent of the refined tall oil fatty acids was 
employed for each h ydr oxy l equivalent of the 
polyoxyethyiene ether. Thirteen hundred 
twelve parts of refined tall oil con taining 47— 
51% fatty adds, 42—46% resin adds, a maxi- 
mum of 7.8% msaponifiabks, and 0.1% 
moisture, 1942 parts of the tnf^rf p o Uyuxy- 



. - - . — — an add num- 

ber of 14, a saponification number of 132 and 
a hydroxy! number of 5. Satisfactory emulsions 
were obtained from mixtures of the acetyiated 
material with ketene dimers of the type set 
forth in Example 1 after storage in a 45° C 
ovenfor 13 days. On the other hand, emulsion* 
protfaKed from mixtures of the unacetyiated 
material with ketene dimers rapidly depreci- 
ated m quality and at the end of 7 days werr 
of very poor quality. 

Example 8. 
This example illustrates the. pr e par at ion of 
an acetyiated polyoxyethyiene sorbitol ester 
rrorn refined tall oil ferry acids and its effective- 
ness m forming a stable mixture with an alkyi 
testene dimer. In the preparation, 0.75 acid 

^SS** m u 4 fatty adds wa* 
emrdoved far each hydroxyl equivalent of the 
ylene ether. Two hundred seventy- 

Parts of refined tall oil as defined in 

.Example 7, 324 parts of the mixed poiyoxy- 
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e&yiene ether, prepared by reacting 182 parte 

txA) with 2200 parts ethylene oxide, and 097 
parte sodium hydroxide (D.B.>*ere reacted' at 
f** S ™ m . atmosphere of carbon dioxide 
to an aod number of 26—28. The product was 
co^to 90- C and 0.437 cc cfnhoSoric 
f? (»%) added. The resnltingmateial 
had an acid number of about 27.5, a saponi- 
ficatwn number of about 65, and a hydracvl 
number of about 65. and a hydroxy! ^JLuZT^t 
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of Example 1) mematerialtoufim aefmnnte 
«J3* a saponification number of 118 and a 
ayuroxyl number of 4. Satisfactory emulsions 
woerttamed from mixtures of the acetyiated 

ZT£ Z^S*?* J™*** rf *b type set 
S?2L??? ple 1 Jfttr storage in a 45 ° C 

. By corrmarfcon, emulsions 
Piwmcoa rrorn mixtures of the unacetyiated 
material with ketene dimers rapidly denrtri- 
ated in quality and after r 
were of poor quality. 
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Example 9. 
A mixtnre of 98 parts of alkyi ketene dimer 
prepared from a mature of fatty acids contain- 
ing 45% stearic acid and 55% palmirfc^cM 
and 2 parts of a mrxtnre of fatty adds contain- 125 
mg 45% stearic acid and 55% palmrticacki 
was mixed in one case with 20 parts of the 
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control, are obtained. This will usually take 
from 2 to 8 hours. The product is then coated 
to about 90° C and an acid, far phos- 
phoric acid, added to nmtrnliV^ the alkali 

K color is an important consideration, die 
reaction can be earned oat in the presence of 
activated carbon. The activated carbon may be 
filtered out at the completion of the above reac- 
tion or alternatively may be carried through 
the subsequent treatment for reducing trie 
hydroxy! number. 
The reduction of the hydroxy ! numb er may 
ac c ompl is hed by any suitable nwhon^ 
which will mask or otherwise cover up the 
15 reactive hydroxy! groups without changing, or 
substantially changing, the emulsifying pro- 
perties of the matmal. The preferred mech- 
anism for accomplishing this is deviation with, 
far example, the anhydrides or acid rfiinr|^ 
20 of lower fatty acids such as acetic add and 
propionic acid. Ketenes, such as ketene, and 
methyl ketene, may also be used. Alternatively, 
the material may be esterified by reacting with 
isocyanate to form carbamate ester. 

Alkyiation is also effective in p^wqpi] 
the desired reduction of the hydroxy! " 

yaroxyi containing 
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material may be subjected 

utilizing (1) dimethyl sulfate in the 
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30 pre s e nce of an alkali or (2) an alkyi iodide in 
the presence of a sodium derivative of the 
hydroxy! c ontaining material. Alternatively, 
the hydroxy component of the material may be 
c ondens ed with an olefin, such as isobutylene, 
in die presence of an acid catalyst, such as sul- 
furic acid, to form isobutyi ether. Cyano- 
ethyiation may also be used by reacting the 
hydroxy component, of the material with 
acrykmitrue in die presence of a tertiary 
amine. 

While it is apparent from the above that 
various types af reactions may be utilized to 
cover or mask the hydroxyis of the material, 
the most preferred procedure is acetyiation 
with acetic anhydride wherein an ^^fu s of 
acetic anhydride, usually about 10% excess, 
is employed. The hydroxy! trmnVu-r of the 
emnlsifier to be acylated is utilized in calculat- 
ing the amount of acetic anhydride required, 
if it is desired to improve the color of the 
3 k ^ 1 bleached with a bleaching agent 
e product is subjected to vacuum 
g to re duc e the water content 
mow uj>%. The amount of the bleaching 
went used is usually 05 to 1% based an the 
charge. 

The rel ative p roportions of the ketene dimer 
a jrotnio^yjop agent may be varied as 
ndmg principally an the ultimate 
.toed for the composition. In 
gener al, however, the cmnMfier will gnmprfg* 
from 5% to 30% or more by weight of the 
composition and preferably from 13% to 
17%. Actually, the upper limit is set because 
65 of economic reasons, and not because of 
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incurability, when larger amoun 
fier are used. . 

The compositions of the invention are easily 
and quickly emulsified by the aHHttw^ of warm 
water. For use in the treatment of 
materials such as, for mmjA+- i paper and the 
like, the comparition will generally be 
employed in dilute form usually enchaining 
between 0.01 and 2.0% and preferably 
between 0.1 and 0.6% of the ketene dimer. 

What we claim is: — 

1. A composition comprising a ***»n r dimer 
and an cmulsificr therefor, said emnlsifier com- 
lg an ester of a 12 to 20 carbon atom farty 
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acid with a polyoxyerhylene ether of a hexitnl 
containing from 30 to 75 oxyethylene groups 
per mole, the ratio of fatty acid to polyoxy- 
erhylene ether of hexitol being from 0.5 to 0.85 
mole of fatty acid per hydroxy! equivalent of 
the ether, the hydroxy! number of said emulai- 
fier having been reduced to less than 10. 

2. A composition as set forth in Claim 1 in 
which the emnlsifier is an acylarion product. 

3. A composition as set form in Claim 2 in 
which said acyh 
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4. A composition as set forth in Oaim 1 in 
hich the emnlsifier is an alkyiation product 

of said ester. 

5. A composition as set forth in Claim 1 in 95 
which the emnlsifier is an et 
duct of said ester. 

6. A composition as set forth in any of 
Claims 1 — 3 in which the cmclshier comprises 

the acetyiation product of the mixed ester 100 
obtained by reacting a 12 to 20 carbon atom 
fatty acid with a polyoxyetnykne ether 
obtained by condensing ethylene oxide with a 
hexitol in a ratio of from 1320 parts by weight 
to 3300 parts, by weight of ethylene oxide to 105 
182 parts by waght of the hexitoL 

7. A composition as set forth in any of the 
ng claims in which the hexitol is 



8. A c om posi t i o n as set forth in any of the 110 
preceding claims in which the fatty add is 
oleic add, stearic acid or a mixture of fatty 
adds such aft tall oiL 

9. The method of forming a stable ernula- 
fiabte mixture of ketene dimer and 115 
emnlsifier which comprises reacting ethylene 

ode with a hexaoi in a mole ratio of from 30 
to 75 moles of ethylene oxide per mole of the 
hexit o l to form a pdyaxyethyiene erha of the 
hexkoi, reacting the polyoxyetfayiene ether of 
the hexitol with a 12 to 20 carbon atom fatty 
acid in a ratio from 0.5 to 0.85 mole of fatty 
add per hydroxy! equivalent of the polyoxy- 
erhylene ether to farm an ester, treating the 
ester with either an acyiating, alkylating or 125 
p * 4w;r ™°' agent* to reduce the hydroxy! - — 
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__ . & . resulting 

material to a ketene dimer. 

10. The method set forth in GUm 9 in 
which the hexitnl is sorbitol 130 
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